Insufficiency of self-phosphorylation for the activation of epidermal growth factor receptor.
Polyclonal immunoglobulins were produced against the carboxy terminus, -SEFIGA, of the receptor for epidermal growth factor (EGF). The addition of these immunoglobulins to a solution containing EGF receptor resulted in the activation of its protein tyrosine kinase. The levels of activation were assessed by measuring the initial velocities of the phosphorylation of the tyrosine in angiotensin II. The enzymatic activity induced by the immunoglobulins was significant, usually 50-70% of the maximum activity induced by EGF, and the induction occurred over a narrow range of concentration of the immunoglobulins. In order to achieve the activation, the immunoglobulins had to be bivalent; the addition of monovalent Fab fragments to EGF receptor did not produce any activation of the protein tyrosine kinase. The activation produced by the immunoglobulins was found to be reversible upon the addition of the synthetic peptide SEFIGA against which the immunoglobulins had been produced. Self-phosphorylation of the EGF receptor also occurred as the enzyme was activated by the immunoglobulins. Tryptic peptide maps demonstrated that the self-phosphorylation caused by the immunoglobulins had the same signature as that produced by EGF. When the synthetic peptide that had been used as the hapten was added to EGF receptor that had been self-phosphorylated in the presence of the immunoglobulins, the stimulated enzymatic activity was lost even though the protein remained phosphorylated. It follows from the results of deletion mutation [Walton, G. M., Chen, W. S., Rosenfeld, M. G., & Gill, G. N. (1990) J. Biol. Chem. 265, 1750-1754] and the results reported here that self-phosphorylation is neither necessary nor sufficient for the activation of EGF receptor.